The static and dynamic properties of excitons and trions in a 80 nm wide Cd1−xMnxTe/Cd0.7Mg0.3Te quantum well with extremely small Mn content (x = 0.00027) have been studied by means of time-integrated and time--resolved photoluminescence experiment at low and elevated temperatures. The trion binding energy has been estimated to be 2.6 ± 0.8 meV. The exciton and trion lifetimes have been measured to be ≈ 150 ps, and ≈ 200 ps, respectively. The temperature dependence of both lifetimes together with the multicomponent character of the PL decay process suggest a spatial localization of excitons and trions in the investigated quantum well.
Introduction
Magnetic semiconductors and their low-dimensional structures are very interesting for application in future optically-controlled spintronic devices. A special place is dedicated to the IIVI semiconductor compounds, for which the introduction of a magnetic component such as Mn ions is relatively easy. In the so-called diluted magnetic or semimagnetic semiconductors, e.g. (Cd,Mn)Te, a strong spd exchange interaction between the electrons or holes and the magnetic ions is responsible for exceptional spin-related phenomena like the giant Zeeman splitting of the band states and/or formation of magnetic polaron state [13] . The wide energy band--gap, strong electron connement, high exciton binding energy (higher than in IIIV counterparts), and high optical quality make the spin dependent phenomena easily controlled and tested by means of existing optical methods, even at elevated temperatures.
Since the control and manipulation of the spin dependent processes in such quantum systems are governed by the electron and hole or exciton (the Coulomb bound electron and hole) dynamics, therefore it is of great importance to provide information about the particle or quasiparticle state evolution.
In this work, we report on the investigation of exciton recombination dynamics in a wide Cd 1−x Mn x Te/ Cd 0.7 Mg 0.3 Te quantum well grown by molecular beam epitaxy on a GaAs substrate. Such a quantum well system is characterized by a relatively deep conning potential, weak two-dimensional quantization along the growth direction, and an extremely small Mn mole fraction. All of these key parameters distinguish the quantum well sys- * corresponding author; e-mail: marcin.syperek@pwr.wroc.pl tem from those studied so far. The structure has been investigated by photoluminescence and time-resolved photoluminescence experiments.
Investigated structures and experimental details
The Cd 1−x Mn x Te quantum well sample was grown in a molecular beam epitaxy process on a GaAs substrate.
The quantum well width is equal to 80 nm and manganese atoms concentration within the well is extremely low: x = 0.00027. The manganese molar fraction was determined from low temperature (T = 1.4 K) reectivity experiments [4] . The quantum well barrier is made of Cd 0.7 Mg 0.3 Te, which in consequence leads to a high connement potential for electrons and holes in the well.
The quantum well system is nominally undoped, however, quantum wells with (Cd,Mg)Te barrier are often p-type because of surface states which act as acceptor centers [5] . (Fig. 1b) , which is accompanied by a drop of the peak intensity (Fig. 1c) . One can see in Fig. 1c that the lower energy transition diminishes in intensity with the temperature growth much faster than the high energy one, and nally disappears in temperatures above
. This temperature corresponds to the energy distance ∆E = 2.6 ± 0.8 meV between observed photoluminescence peaks. These data suggest the existence of some correlation between both optical transitions. Tentatively, we can assume that the high energy transition corresponds to the radiative recombination of neutral exciton (X), whereas the low energy transition is related to the charged exciton recombination trion (T), both conned to the quantum well. The energy distance between both transitions cannot be straightforwardly assigned to the binding energy of an additional electron (or hole) to the neutral exciton (to form the trion state) [6] ;
∆E is rather dissociation energy [7] . In the literature, there is no available experimental data concerning the trion binding energy for CdTe quantum wells wider than 60 nm [8] . However, by simple extrapolation of existing experimental and theoretical data to the studied structure we obtained binding energy of ≈ 1.5 meV [7, 9] , much lower than measured one. The apparent discrepancy between both values can be explained by taking into account the above barrier illumination process, which would possibly create excess carrier concentration in the well and thus increase the trion binding energy. This effect can be very pronounced in CdTe quantum wells [9] .
Another possible explanation is related to exciton localization in the quantum well which can increase the trion binding energy as well. 
